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ABSTRACT

(U) Object,

The object of this phase of the Traversal Program is to stﬁdy the
persistence of V-agent in various types of terrain,

(C) Results,

Twenty-thres soil plots were contaminated with agent dispersed in

densities rarging from 0.3 to 31.5 g/sq m and in particles having mass median

diameters from less than 200 to 4,100 microns. The quantity of agent in the
top 1/2-in. layer of soil, as determined by chemical snalysis of soil plugs,
was found to fluctuate considerably, and therefore no well defined relation-
ship between residusl contamination and time could be established. However,
the fitted decay curves indicated a rapid docline in residual contamination
followed by a leveling off at very minute.concentrations. The individual
effects of specific parameters were not sasily discernable from the data;
however, svidence sxisted to indicate that meteoroclogiecal conditions had
some effect on norsistence (ie, high tempsrature and rainfall reduce persist~
ence)., liore than 80% of all clipped rabbits died when exposed to contumina~
ted surfaces within an hour after the soil was contaminated. The number of
kills drooped to helor 20% when the exposure was ons day following the
dissemination of agent, : ‘

Bight sqg%,plots were contaminated with agent dispersed in densities of
approximately 6.5 te 20 g/sq m and in particles with mass median diameters
ranging from about 270 to 3,600 microns. All animals exposed to. thess plots
one and 24 hours following the dissemination of agent were killed; exnosure
after one week resulted in no deaths even though the presence of residual
agent was detectable by chemical anaslysis of 1/2-in. deep sand plugs. The
curves of residual contamination density vs time for both soil and sand wevre

A2t T SRSHHASTTRAREA AR, 5A1RS OF drhigs ugm v IetetLe to the

Nine plots of grass sod with dense vegetation about three inches tall
were contfminated to densities 0.3 to 17 g/sq m with agent dispersed in
particles ranging from about 200 to 500 microns. The results of animal

exposure indicated V-agent was less peraistent on both grsssy terrain and soil

than on sand,

Since the residual contamination aa detected in the top 1/2-in, layer of
terrain did not agree with the resulte of animal exposurs, a blotting-tyne
surface sampler was developed to measure the quantity of transferabls agent
on the surface., Its employment in & series of susplementary trials indicated
that the contamination on the surface declined much more rapidly and waa more
adversely affectsd by weathér than was the contamination in the 1/2-in. layer
of terrain, Whereas VX in terrain was chemically detectable for weaks after
the dissemination of egent, the surface contaminotion persisted only a few

days,
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INTERIM REPORT

CWL TRAVERSAL PROGRAM
PHASE A « PERSISTINCE

I, (U) INTRODUCTION,

A, ObJect.

The object of this phase of the Traversal Program is to study the
persistence of V.agent in various types ¢f terrain.

B. Author itz. ..

This investigation was authorized in the Chemical Warfare Laboratories
Treversal Program, dated 25 March 1957,

II, (C) BACKGROUND,

The Traversal Program, implementid by direction of the Deputy Commander
for Scientific Activities, U,S, Army Chemical Warfare Laboratories, is detailed
in a CWL document, subject: The Casualty Producing Capability of V-agent when
Dispercsd as Terrain Contaminant (C), dated 25 March 1957, This program, whose
primary objective is to estimate potential casualtiss arising from traversal and
occupational hazards, is divided into the following three phases:

Phase A - Persistence and Decontamination - Determining the persistence of
V-agents in the field and factors governing this persistence.

‘Phase B « Pick-Up -~ Deternining the degree of pick-up by personnel traversing >
or occupying areas on which V-agent is dispersed as & terrain contaminant, pg,",.o\s yt

Phase C - Casualty Production - Estimeting the effectivenesa of this pickeup
in producing casualties, -

]

Although portions of all three phases were and are currently being conducted
simltaneously, this report deals solely with that subdivision of Phase A concermed
with investigating the persistence of@ In subsequent reports, tiic results of
other trials condvcted under the scope™of the Traversal Program will be covered,

Experiments to inyestigate the persistence of VX on so0il, sand, and vegetated
terrain as a function of general terrain charecteristics, and the contamination
density and particle size of the disperssd agent were initiated in Mareh 1957,

The data accumulaled since that date, including some previously reported in-

formation *, are presented here, These results and the inferences drawn thsrefrom
are regarded as interim in nature, and as such are issued for temporary or limted
use anly. They may be superseded when additional data are received and evaluated,

)
» CWL Te-hnical Momorandum 33-:9/, subject: The Casualty Producing Cupability of
V-Agen* When Disperted as Terrain Contaminant (C), Interim Report, Phase A -
Persis tence; A, Koblin, W.C, Johnson, and A, Deiner; dated 9 October 1957,
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III. (C) EXPERIMENTAL.

A, Procedure,

Trials investigating the persistence of VX 1in soil, sand, and
vegetated terrain were conducted ganerally in accordance with Test Plan No, 23,
which appears as appendix B to the CWL Traversal Program, dated 25 lferch 1957. ‘
As provided for in the test plan, agent was uniformly disnersed in various
contamination densities and particle sizes on prepared teat plots, and at
prescribed intervals these areaa were checkad for the nresence of residusl agent
by chemiccl samnline and animal exposure., Throughout the test period & deteiled
racord of prevailing metsorological conditions was maintained.

B, Pravaration of Teat Sites,

1. Soil.

A area on Carroll Island was enclosed by a harbed-wire fence
and cleared of vagetation nnd extraneous matter. The so0il in this nrea, which
is described in eppandix D, mos disked, leveled, and permitted %o sattle or
pack-down naturzlly for sbout one month before the site was subdivided into a
numher of 1 x 10 £t test plots., Each test olot was defined by a wooden freme
as shown in figurs 1, appendix C. Tarpaulin covers suonorted on fromes were
provided to protect some plots from direct solar radiation and rainfall. These
covare ware raised above the ground to nermit the passage of air over the test
surfaces, and were oitched to allow rain to run off into drainage ditchas dug,
betwean adjacent olots.

2, Sand,

In the genoral vicinity of the soil plots, beach sanc tranaported
from the shoreline of Carrosll Island was deposited in z layar one-foot thick. In
a manner as that described in par 1, above, the sand-covered eres was suhdivided
into tost plots,

Ja Soddad Terrain,

Commercial lawn socd was leid in an crea adjscent to the soil end
sand plots. When the sod had taken root, the ares wes sectioned off into 3 x 10
ft test plots. Prior to contamination, the test site was periodically mowed to
keep the dense rrass to e hei-ht of about 3 in.

C.  Agent-Dismemination Techniyues.

Apent wre apnliaed to the surfaces of test nlots in desired contanina-
tion densitiae and particle sizes by emnloymont of either tie mecrobursetts, the
ricroburette, or the scinninp-tip anparatus. The macroburette nroducing "large®
droplets (about 3,570 microns) and the microburette producing "mediua" drovlets

CONFIDENTIAL
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{ranging from about 800 to 1,500 microns) were operated in & similar manner,
The burettes were filled with a specific quantity of agent which the operator
manually and visually attempted to distribute uniformly over the test vlat.
The spinning-tip was emplorad in penerating "smull" droplets with mass median
diameters ranging from below 200 microns to about 800 microns, This apvarastus,
vhich is described in 'detail in CRLR 375%, is shown in fig 2, apvendix C, The
unit was mounted on a sled and was drawn back and forth along the longitudinal
exis of the test plot as agent was forced out through the tip by centrifugsal
aeotion, The desired contamination density and varticle size distribution were
attained by selecting the sppropriate tip orifice end by controlling the rates
of revolution and travsrsal,

D. Samnline Twechniyues,

1. Ground-Deposition Samplineg.

a. When burettes were employed to disperse agent, the exact
quantlity of szent denosited on the ground was known or could be easily acerisined
from the calibrations on the burettes. Therefare, no field sampling was required
for measuring contamination densities. The averuge particle sizes of the dispersed

agent was determined from the mass and/or volume of & number of captured droplets.

Y.  Then the spinning-tip avparatus was employed, petrl dishes
containing solvent (hexylene glycol) and coated microscope slides were placed in
the fleld. From the agent deposited in the petri dishes, as determined by DB-3
analyslis of the solvent, the degree and uniformity of ground contsmination was
ascertained, Particle size distribution was obtained by measuring the spots on
the coated slides with the eid of a microscope,

2, "Soli-Plug" Samnling.

Within an hour after contaminstion and at prescribed intervals
thereafter, the quantity of residual apent in the too 1/2-in. layer off soil and
sand was det:rmined. Thias was accomplished by removing plugs or cores of earth
from the contaminated “est plots, extracting these plugs with solvent (isoprooyl
alcohol), and snalyzing the exiract for active agent by the DB-~3 technique. (The
dimensions of the nlugs were fixed to permit the enalytical results to be given
in maass per unit area,) .

3. Surface Seampling,

To estimate the quantity of agent ‘ransferable from the surface,
as oppomsed to the juantity of agent in the 1/2-in, layer, a blotting-type samnler
wags ezployed as a substitute for or in conjunction with the "scll-plug" sampler,
Absorbent cotton covarad with cheese-cloth with a contact ares of 8 sy in. was
pressed agninst the contaminated surface at a pressure of § 1b/sq in. for 1 hr.
The contaminn“nad nnd wes tren extracted with solvent (isopropyl alcohol) und the
extract was analyzed by the DB~3 method,

*CRLR375, subjsect: An mpparatus for the Production of Uniiorm Dropleta (Spinning
Tip), A, Koblin, dated 20 Septembor 1954. AT - ¢ 12
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Lo Animal Sampling,

At prescribed intervals after the dispersion of agent, rabhits
with their abdominal fur clinpad wers exnocsed for one hour to the contaminated
surfaceas of test plots. Since only percutaneous effects were sought, the
animals were restrained and otherwisc rrevented from receiving dcses of agent
through other channels such as by oral ingestion., During these exnosures,
approximately 50 sq cm of fur-fruse skin per kg of the rabopits'! mass were in
direct contvect with contaminated surfaces. The quentity of trencfareble
contaminent on test surfaces was indicated by the lethal effects and cholineste-
rase depressiouns suffered by exposed enimale, Also, the indiceted doses of
agent received by rabbits were calculated fror time till daath and fractioral
mortality of groups of exposed animals,

E. Teat Results,

1., Soil,

During the peried of Merch through August 1957, 23 soil plots
were contaninated with VX in densities ranging from 0.3 to 31.5 g/sq m and
particles having mass median diamsters of about 200 to 4,100 microns. The
speaific conditions for individual trisls, as well am test results, are
presented in table 1, appendix A, These results are graphically depicted in

figures 1 and 2, appendix B.

The chemical data (e, the residual contamination densities as
determined from soil plugs) show considerable fluctustion., As a result of
these variations, trends and inferences, rather than clearly defined relation-
ships, could be derived from these data, Also, because of these deviations
and the inability tc control the varlables adequately in the field for extenced
periods of time (particularly moteorological conditlons), assessment of specific
effects of individual parameters on persistence was difficult. However, to 2id
in identifying the trends and estimating the effects of parameters, curves were
drawn to show the relationship betwaen contaminaticn density and time, The
gansral shape of the curves indicated that the decline in residusl contaminztion
was initially very rapid and leveled off almost esymptotically with respect to
time at minute concentrations; traces of VX were found several wesks after the
agont was dispersed, The initial rate of declins seemed directly prorortionzl
to the density of the diansrsed agent, Thus, regardless of the guantity of agent
disoersed, ssvernl days after dispersion the residusl contanination became
essentinlly equal and ineffective, The rate of contanination decline was also
found to be affected by mateorcloglcal conditlions; that is, high tempnratures
and rainfall aopeared to reduce persisteace. All these effacts seemed to be

independent of particle sizae,

The animsls exnosed to contamincied test plots were essentially
sanpling tcels to irdicate the nresences of VX available for transfer from the
surfaces, From deaths and/or depressions in cholinesterase levels of rabbits

exnosed in these trinls, 1t was learned that the surface corntamination disaoveared

within 4 matter of days. When agent was disseminated in densities below
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7 g/3q m, few fatalities wers suffered by animels exposed for one hour,at
2, hours after the plot was contaminated (of, table 4, appendix A). For
higher contaninations, deaths might be expected to occur upon exposurs
several days after the dissemination of agent.

A comparison of chemical and aninal data obtained during
theses trials was made, Since the results, as presented in the following table,
indicate that the quantity of agent in the top 1/2-1n, layer of s0ll cannot
be dirsctly correlated tc animal kills, and hence, does not reflect the amount
of agent available for transfer, a new blctting-type sampler (ef, par C, 3)
was devised and employed to sample agent on the surface of terrain contaminated
by the detonation of candidate VX-filled munitions. The reaults of thase
supplenentary trials (cf par IV) reveal that surface contaminstion declines
much more ranldly and is more adversely affected by weather than is the
contemination in the top 1/2-in. layer of soil. This condition tends to explain
the fact that animal kills appear more closely related to time than to the
quantity of active agent extrectabls from soil plugs.

Rabbits Killed on l-lr Exposure to Contaminated Soil

Residusl
contamination Time After Initial Contamination
denafty* 1 Hour 1 Da 1 Week |
8q m Dead/Bxpoaed § & Dead/Exposad | % | Dead/Bxposed
<1,0 10/1¢ 55 2/18 11 5/28%% 18
1.1 - 2.0 5/6 83 0/4 0 0/4 0
2.1 - 3,0 2/2 100 3/8 38 1/2 50
3.1 - 4.0 6/6 100 2/8 25
4el = 5,0 2/2 100 ' 1/2 50
5.1 - 6,0 2/2 100
6.1 - 7.0 2/2 100 '
~7.0_ ! 6/6 100 | _1/6 17
Total | 5/44 80 " 8/ih 18 7/36 19 »
REMARKS:

*Resldnal contamination density was determined by DB3 analysis of soil plugs

taken at the time of animal exposurs.

*#The five deatis resulted froa exnosure of rabbits when the ground temperature
was 99°P, Other inconsistencies in the data are also attributed to excassively
high or low ground temperatures. .
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2. Sand,

During the period of August through October 1357, sand nlots
wars contaminated with agent disseminated in densities of zpproximately 6.5 to
20 g/sq m =nd particle sizes ranging in mass median diameters of about 200 to
3,600 microns, The specific conditions for individual trials and tost results
are presentsd in table 2, appendix A. These rasults sre graphicaiiy depicted
in figure 3, appendix B,

All aninals exposed for one hour to these plota one and 24 hours
after the initial dissemination of agent died. Bxpnsure after one week resulted
in no deaths aven thougzh the presence of residual agent was 2:tected by chemical
analysis of 1/2-inch deep sand plugs, Since curves of residual contamination vs
tinme for hoth soil and sand are of the same shape, and since differences in the
persistency of VX in these nedia can be attributed to soil physzics (ie, the
differences in the general characteristics of =0il =nd sand), further testing
in sand was suspended after the conduct of eight trials.

3. Sodded Terrain,

The general conditions of the trials involving the contaminntion
of sodded terrain and the results obtained from thess trials are rresented in
table 3, aonendix A,

Three trials were conducted in January 1958, and six were conducted
in Juna and July of the same year. The contanination densitics and particle i
size dlmtributinons 3mployed were 0.3 to 17.2 g/sg m with mass median diameters of .
185 Vo 450 microns, resmectively, Since, in a general manner, these nine trials i
indicated that the persistency of VX in soil, sand nnd sodded terrain is roughly
of the same nagnitude, further testing on sodded terrain was discontinued. !

. In the Janvary trials, the residusl contamination was obtained by
adding the quantity of cgent on grass (as determinad by DB2 analysis of solvent
washings of grass ¢'i-ned fron é x &-1in. areas of the test plot) to that found
ia the 1/2-in. layer of soil baneath the trass., In the later trials, the
contamination #as obtained by emoloying th. ™3 technique toc ceteraine the:guarntity
of agent »icknd up by hlntting-tyne surfaces sanplers., Both technigues indicated
that the rate of £211 off or deterioration of grcound contamination was initially
quite rapld. Also, despite the differences in saapling ‘echnigne, the inverse
relationship bHetwaan nersistsance and temoerature can be inferred from the chemical
dnta. This inference might also be drawn frox animal data which nroved somewhat
erratic due to bnth tha extremely low and high rround temparatures durins the
teat rariods,

IV. (C) SUPPLEMENTARY TRIALS.

During tha conduct of the following field trizls which ware not primarily
conoernod with Phase A of tho Traversal Progran, Vi-contamina:3d terrain was
partodically saanlad %o orovide data to sunplewant the rasults nresentad in nar III,
ahova, derived through the exccution of Test Plan No, 23,

CONFIDENTIAL
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A, TField Test No, 1979,

On 5 March 1958 a VX-filled E5 land mine was detonated on the agent
teet site on Carroll Island., Cne hour after burst and deily thereaf'ter, soil
plugs and surface sanples were taken from an area near the burst polnt where
gross contanination resulted, All samples were ananlyzed for the presence of
agent by both the DB3 and total phoaphorus technigues, The resulting data
tabulated below revealed that the contamination on the surface not only
declines more rapldly, but is also more adversely affected by rainfall than
is the-contaminetion in the too 1/2-in, laver of soil. Also, the declining
DB3 to total-phosphorus ratio in the surface samples 1s indicative of the
possible degradation of VX on the surface of the terrain,

Residual Contamination at Various $%uel After the
Detonation of an E5 Land Hine (FT 1272)

Regidual contamination

Date Soll s moles Surface sanpples

saxrled DB3 Phos DR3 Phos Remarks

, g/5q n g/sqy m [ g/sq m g/sq n ‘
5 Mar 58% 10.2 10,6 15.4 18.2

6 Mar 58 8.5 8.5 10,7 12.6 Av air temperature
7 ¥ar 58 0.8 2.7 1.0 1.1 during test veried
10 Mar 5 10,7 10.3 1.7 2,2 wes 369F, Approxi-
11 Mar 58 8.1 8.3 1.7 256 ﬂﬂtely 1-0 in. of

. rein foll beatwae

12 Mar 58 | 6.6 | 6.7 1.6 2.5 13 and 17 Hazeh
13 Mar 58 ;6.8 | 9.8 | 2.5 4.5
17 Mar 58 ! 5.7 : 6.5 ‘ 0,14 2.3

i i
*One hour following hurst.

BO

FPield Test No, 1576,

On 23 April 1358 a VX-filled 513D bomblet was staticully fired 10 ft
above ground on the test site descridbed in par A, ehove, Tha ground contanmina-
tion was low, nnd soil and surface samoling extended over a three-day period.
The indlicited vate of the decey in contamination is repressnted by the following
residual contnnination densities as determined by DB3 analyeas »f 5am;1es taren
one hour, one day, and two deys after burst, resnactively: Fron 1/2-in, deep
soil olugs, 294, 57, and 42 mg/sy u; and from surface samples, 89, 39, and
7 mg/sy n. (lote: 0.22 in, of rain fell between the second and third samnling
periolds,)

CONFIDENTIAL
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C. Field Test No, 1980,

On 17 July 1958 a VX~filled E5 land mine was detonated on the Carroll
Island test sits, The terrain was wet during ‘he conduct of the test, and
heavy dew and intermittent showers were experienced during the sampling period.
Soil and surfsce simples wers taken from £n area whose initisl contamination
density, as determined from ground daposition plots, was about 750 ng/sq m.
The indicated rate of decay in contamination is represented by the following
residual contemination densities rs determined by DB2 aneslysis of samples taken
one hour, ore day, snd four days after burst, respectively: Fron 1/2-in, deep
soil plugs, 140, 25 and 10 mg/aq m; and for surface sanples, 155, 25 and O

ﬂg Sq [+ ¥9 .

D. Test Plan No, 29, 4 :

g In trials primariiy designed to establish the relative transferabilivy

of agent and simulant from the ground to clothing, a test site on Graces Quarters
with & moderately dense coverage of grass about .3 inchea tall was uniforaly
contaminated with VX in densities ranging from about 1 to 14 g/sq m. On 30 July
1958 the agant was dispersed from the nultlijst disperser as shattered droplets
(about 500 microns); and on 12 August as free felling droplets (about 3,000
nicrons)., Within an hour after the dispersion of agent, blotting-tyne surface
sanples were taken from ®ach test area. On the following two days, the presence

of residual toxlc agent was detsrmined by surface sanplers and sxposed rabblts.

The persistency of active agert on grass-covered terrain during warm, moderstely-wet

weather ias indicated in the following table: :
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CONFIDENTIAL
V. (C) DISCUSSION.

By delinitlion*, persistency is "an exvression of the duration of effective—
ness of a war gas which is dependent on physical and chemical vroperties of the
gas, weather, methods of dissemination, and condition of terrain.® Therefore,
the results prasented in this report must be interpreted in teras of effective-
ness, rather than in consideration of whether or not the presence of residual
agent in the ground remains detectable by chenical analysis of soil extrections.
Thus, despite the presence of detactable guantities of active agent in the top
1/2-inch layer of terrain for weeks after the disperaion of V-agent, the persis-
tency of tha agent as determined by animal exposure ond surface sampling is
effectively only a matter of days,

If arimal data can be assumed indicative of occupational hazard (19, hazard
incident to sitting or lying down in the area for several hours without benafit
of protective equioment), the duration of such hazard could be exnected fron
less than one day to several days, depending upon the density of contamination,
For densities below 2,5 g/sq m, no appraciable number of fatalities aight be
sxpactad to result from percutaneous effects suffersd by troops entering and
oocupylng the area in somewhat less then 24 hours following contamination. For
high densities (10 to 30 g/sq m), the srea might be safe for ocoupation sonetine
after two days, but lees than a week following contamination., The results of
animal exnosure also indicste that the persistence of V-agent in dry sand is
greater than in 8nil or grass sod. This fact almoat appears to be a paradox
in light of "soil-plug" results which indicats that residual agent can be
extractad froa the top 1/2-in. layer of soil for a longer period of time than
from ths top 1/2~in. loyer of sand, This condition can be attributed to
differences in physicasl rpropertias of the two medis,

The pick-up of agent on blotting-type surface asmplers supported aninal
data by revesling the rapidity with which transferstle surface conteaination
declined, The average quantities of agent available for transfer to surface
saaplers one hour and onc day after the dissemination of VX were approximately
20% and 1% of the initisl contamination density, resvectively, This fact was
corroborated in CWL Technical Memorandum 33-19, dated 10 February 1959, convering
Phase B (Pick-Up) of the CWL Traversal Program. In that memorandum it was
estimated that for terrain with a moderataly-dense covering of short prass,
troops crawling over the area one hour after the dissenination of agent would
plok up about 20 times as much agent as would troops traversing the area one day
later,

Surface~sanpler data also provided & basis for estimating the duration of
offectiveness of the disaeninated agent to ssrve as a traversal hazard to
personnel walkin: across contnminated aress., Since the pad of the sanpler was
pressed against the surface at the same pressure as that exerted by the sole of

E I !
*TW 3-215, Military Chemistry and Chenical Agents, Auguat 1956,
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a man's shos when all his weight is on one foot as in walking, and since the

pad is more absorbent than a shoe, the quantity of agent picked up per unit

area of the pad should be in excess of that which could be picked up on the

shoe, However, even if it were assumed that the pick-up on the pad represented
the maximum quantity of agent that could be picked up on the shoe with each

step, the hazard due tn ngent penetrating the footwenr of personnel traversing
contaminated areas with no or lew vegetation (le, O to 4~in. grass) would be

nil or of very short duration, ‘This assumption was prediceted on & rough
estimate which indicated that the maximum quantity of ngent that could be

picked up on euch shoe of troops walking across 100 meters of terrsin is numeri-
cally equal to 1-1/2 times the residual contamination density as determined by
the surface samplers, or about 30% and 1-1/2% of the initial contamination
density when the traversal is effected one hour and one day, respectively,

after the dissemination of the conteminant, Thus, for example, if agent were
deposited in a density of 1 g/sq m, the maximum pick-up might be 0.3 g on each
shoé of troops walking across 100 meters of contanminsted terrain within an hour
after the dispersion of agent, and only 0.015 g when such travereal 1s effected
one day later. Those estimated quantities were based on the added facts that

(1) each shoe contacts the ground 75 times in the 100-meter traversal, (2) the
contact area of the shoe is about 0.02 ag m, and (3) the average quentitids of
agent transferable to surface samplers one hour and one day after the disversion
of V-agent are, as indicated above, about 20% and 1% of the initisl contamineticn
density, respectively, (MOTE: The effects of toxic vanors emsnating from contamina-
ted terrain were omitted from this disoussion of traversal hazard. The evavora-
tion rate and dosage production of VX from contsminated terrain is the subject of
a special study currently in progress,)
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¢ TLASHIRED

Y Soil Survey Laboratory
Plant Industry Station
Beltsville, Maryland
February 7, 1958

F PN

Mr, Abraham Koblin

* Test Division CWL
Army Chemical Center
Edgewood, Maryland

Dear ¥r. Koblin:

Work has been completed on the two ssmples that you
left with us,

The soil samples from the covered and uncovered plotas

are nearly identical with respect to particle size

distribution and chemicel properties. The clay content

is low, averaging only 5.2%, Mowever, the exchange

capacity per unit clay is feirly high, averaging 15C

m./100 g clay, The percentage exchangeable sodium is

high, averaging 23.1 percent, The conductivity measurements

indicate *he equivalent of approximately 3 meg/liter of

NaCl in the saturation extrac’., Although this is not

high enough to be cunsidered a saline soil, this is higher

than normal for soils of the area. The high sodium content
* 1s undoubtedly cdue to proximity of the site to Chssapeake

Bayo .

e ol s i 2SN 2

e - ki« i A

Tha clay containa vermiculite, illite, some mixed-layer
mirersl intermediate between 1lliie anc vermiculate, and
traces of kaclin. No méntmorillonite is present. There

is also a component whi_ch gives a fairlg strong exotheramic -
reaction in Differentie! Thermal at 520~ analyses, which
has not been identifiod thus fer,

Sincers-y yours,

Lyle T. Alaxander
Chief, Soil Survey Laboratory

Enclosure

c
0
P
Y

Inan | » |
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DEPARTMENT OF THE ARMY
US ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND
EDGEWOQOD CHEMICAL BIOLOGICAL CENTER
5183 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MD 21010-5424

REPLY TO
ATTENTION OF

RDCB-DSR-S JUL 1 1-2016 .

MEMORANDUM THRU Director, Edgewood Chemical Biological Center, (RDCB-D/
Dr. Joseph Corriveaun), 5183 Blackhawk Road, Aberdeen Proving Ground, Maryland 210 /-
5424

FOR Defense Technical Information Center, 8725 John J. Kingman Road, Ft Belvoir, VA 22060
SUBJECT: Internal Request for Change in Distribution

1. This action is in response to an Edgewood Chemical Biological Center (ECBC) Internal
Request for a Change in Distribution.

2. The attached listed documents have been reviewed by ECBC Subject Matter Experts and
deemed suitable for the change in distribution to read “Approved for public release; distribution
unlimited.”

3. The point of contact is Adana Eilo, ECBC Security Specialist, (410) 436-2063 or
adana.l.eilo.civ@mail.mil.

/4

Encl RONALD L. STAFFO
Secyrity Manager

Printed on @ Recycled Paper
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